Summary. Serum concentrations of pregnancy-associated murine protein-1 (PAMP-1) were followed in hypophysectomized adult female rats during treatment with oestradiol and continuous or intermittent human growth hormone (hGH). After hypophysectomy a rapid decrease in PAMP-1 values was recorded while concentrations of albumin and the acute phase \g=a\2-macroglobulin were unaffected. PAMP-1 values were completely restored by continuous infusion of hGH (1\m=.\4i.u./kg/day). Neither the same dose of hGH given as two daily injections nor oestrogen replacement treatment had any effect. It is concluded that the serum concentration of PAMP-1 in the non-pregnant rat is regulated by the sexually dimorphic secretory pattern of GH.
Introduction
Pregnancy and exogenous sex steroids greatly affect the circulating concentrations of several plasma proteins (Laurell & Rannevik, 1979; Waites & Bell, 1986) . The human pregnancy associ¬ ated a2-glycoprotein (PAa2G, PZP SP3) is one example of a major pregnancy-associated plasma protein which is extremely sensitive to exogenous sex steroids (von Schoultz & Stigbrand, 1982) . This protein has a close structural relationship to a2-macroglobulin and has proteinase binding properties (Sand et ai, 1985) . The pregnancy-associated murine protein-1 (PAMP-1) and the acute phase ct2-macroglobulin of the rat have been suggested as analogues to human PAa2G (Hau & secretion with higher baseline values (Edén, 1979) . A continuous infusion of GH by means of osmotic minipumps to hypophysectomized rats, thereby mimicking the female secretory pattern, has been shown to 'feminize' the hepatic concentration of prolactin receptors as well as hepatic steroid metabolism, whereas GH given intermittently was without effect (Mode et ai, 1981; Norstedt, 1982) .
In the present study we adopted this method, to mimic the sexually dimorphic secretory pattern of GH, to Quantitative immunoassays. Rat serum proteins were quantified by rocket immunoelectrophoresis (Laurell, 1972) in 1% (w/v) agarose (Litex, Copenhagen, Denmark) (Fig. 2b) .
Discussion
The importance of pituitary function as regards the stimulatory influence of oestrogens on PAMP-1 levels has previously been reported (Hau et ai, 1983; Fröhlander et ai, 1987 (Jansson et ai, 1985) . Oestrogens may exert their effect on PAMP-1 by increasing the basal serum level and 'feminizing' the secretory pattern of GH. Also the low concentrations of PAMP-1 in normal male rats (Carlsson-Bostedt et ai, 1987) could be explained by an influence of testosterone on the secretory pattern of GH. The observation that serum concentrations of PAMP-1 in castrated male mice were increased and similar to those of intact female mice (Hau et ai, 1982) is in accordance with this hypothesis. It is well established that gonadectomy in male rats results in increased basal concentrations of GH (Jansson et ai, 1985) .
Subcutaneous injections every 12 h were used to mimic the secretory pattern of GH in the adult male rat. Previous studies (Mode et ai, 1981) have revealed a 'feminizing' effect when GH was given every 3 or 6 h which was similar to the effect of continuous infusion. On the other hand there was no 'feminizing' influence when the same dose of GH was given subcutaneously at 12-h intervals. The results from measurements of plasma GH concentrations after s.c. injections show that when GH is given every 12 h, but not every 3 or 6 h, the plasma concentrations will be very low or undetectable for several hours between the injections (Jansson et ai, 1982) . The present regimen in hypophysectomized female animals should therefore mimic at least one important aspect of the normal male secretory pattern. Human GH binds both to somatogenic and lactogenic receptors in the rat liver (Postel-Vinay, 1976) . However, when prolactin was given to hypophysectomized mice there was no effect on the serum concentration of PAMP-1 (Hau et ai, 1983) . It therefore seems unlikely that the present results could be explained by an interaction of hGH with lactogenic receptors.
Albumin levels are generally unaffected by sex steroid administration and pregnancy (Laurell & Rannevik, 1979) and there are no reports on sex differences in the production of this protein.
Albumin concentrations were unchanged in all groups during the experiment, and this is in accord¬ ance with previous studies (Carlsson-Bostedt et ai, 1987) . The acute phase ct2-macroglobulin of the rat is known to increase during pregnancy but is unaffected or suppressed by oestrogen adminis¬ tration (Bell, 1980) . In the present study an increase was recorded during hGH substitution irrespective of the mode of administration, but no effect of hypophysectomy could be detected. A non-specific stimulation of hGH or an acute phase response due to the parenteral administration of a foreign protein could be possible explanations of this finding.
According to classical theory oestrogen effects are mediated via specific receptors. The presence of such molecules in rat liver has been demonstrated and suggested to mediate direct oestrogen effects on the production of serum proteins like renin substrate (Eisenfeld et ai, 1977) . However, it is unclear whether liver oestrogen receptors have a physiological role in mediating oestrogen action. The liver differs from typical target organs in that the given steroid is rapidly metabolized and excreted. The number of binding sites is about one half to one third of the normal receptor concentration in well known target organs such as the uterus (Powell-Jones et ai, 1976) . High doses of hormone are required to promote translocation to the nucleus and translocation is not accompanied by induction of a progesterone receptor (Eisenfeld & Aten, 1982) . The present results on PAMP-1 suggest that the apparent oestrogenic influence on this protein is more likely to be mediated via a modification of GH secretion than a direct effect upon protein synthesis in the liver or other tissues.
